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ABSTRACT 
This paper provides a historical review of the performance of the risk-adjusted 
momentum strategies when buying and selling stocks according to the alpha estimates of 
the CAPM and Fama–French regressions. Our sample covers over 60 million US daily 
firm-return observations. High Sharpe ratios are obtained under our risk-adjusted 
strategies. It is also found that stock market crashes have no apparent impact on our 
momentum profits. 
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1. INTRODUCTION 
 
   The momentum trading strategy has received increasing academic attention over the 
past two decades since the pioneering work of Jegadeesh and Titman (1993), who show 
that strategies of long winner stocks and short loser stocks over the past 3 to 12 months 
generate a monthly return of 1 percent in the US market. Similarly, Chan et al.(2000) find 
the existence of momentum profits in 23 international stock markets. Chong and Ip (2009) 
show that momentum profits exist in emerging currency markets. However, a debate still 
remains concerning the source of the profits and the interpretation of momentum profits. 
Risk-based explanations argue that momentum profits result from exposures to certain 
risk variables that are not priced in the traditional models of expected returns. For instance, 
Daniel and Titman (1999) argue that firms with high market-to-book ratios produce 
enhanced momentum profits. Grinblatt and Moskowitz (1999) suggest that the momentum 
profits can be attributed to the industry effect. Chordia and Shivakumar (2002) find 
evidence that macroeconomic factors perform well in capturing the variation of 
momentum profits. Grinblatt and Moskowitz (2003) show that growth firms have a higher 
momentum effect. Sagi and Seasholes (2007) identify a variety of observable 
firm-specific attributes that drive momentum profits. In contrast, the behavioural 
explanations by Barberis et al. (1998), Daniel et al. (1998) and Hong and Stein (1999) 
show that cognitive biases lead investors to underreact to new information, contributing to 
the persistent profits of the momentum trading strategy. The empirical evidence lends 
support to these behavioural models as well. Fama and French (2001) demonstrate that 
their three-factor models cannot explain the profits of the momentum strategy. Jegadeesh 
and Titman (2001) show that momentum profits quickly dissipate after the investment 
period. Brundy and Martin (2001) and Lewellen (2002) argue that the industry effect 
cannot fully explain the momentum of individual stocks.  
An explanation for the mixed empirical evidence is that previous studies select winner 
and loser stocks according to their past returns, without taking risks into account. Winner 
stocks may have higher market sensitivity and will rise more dramatically than the 
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low-beta stocks when the market rallies. In addition, the difference in past returns may be 
due to firm-specific factors such as the firm size and book-to-market ratio. Jagadeesh and 
Titman (1993) point out that past stock returns could potentially contain risk factors that 
would continue to affect the future stock returns. Therefore, a better way to test 
momentum profits is to rank stocks according to returns adjusted by the market- and 
firm-specific risks. In this paper, we examine the performance of risk-adjusted momentum 
strategies in order to shed light on the competing hypothesis for momentum profits. The 
strategy differs from the existing momentum strategy in that it selects past winners and 
losers by considering the risk-adjusted returns. Specifically, we examine the risk-adjusted 
momentum strategies that buy and sell stocks according to the alpha estimates of the 
CAPM and Fama and French (1993,1996) models. Since the trading strategy is 
constructed according to risk-adjusted returns, it is less influenced by market- and 
firm-specific risks. Hence, we can examine whether risk-adjusted momentum strategies 
wash away conventional momentum profits, as expected by the risk-based explanations, 
or remain persistently profitable, which is consistent with the behavioural explanations. 
Our results show that the momentum profits based on risk-adjusted returns are 
significant and positively associated with the alphas. In particular, the mean momentum 
profit is 0.06142% per day, which is equivalent to an annualized return of 16%. The 
risk-adjusted momentum portfolio profits are persistent even in the down market. To gain 
a better understanding of what might be driving the risk-adjusted momentum, we extend 
our analyses by studying the sub-periods, for which the risk-adjusted momentum profits 
are still significant. The results suggest that market- and firm-specific risks are not 
plausible explanations for the persistence of the momentum effects. The momentum is 
more likely to be due to investors’ behaviour bias, which is consistent with the findings of 
Jegadeesh and Titman (2002). 
The remainder of this paper is organized as follows: Section 2 provides a brief 
description of the data and the methodology applied in this study. Section 3 presents the 
main results. Section 4 checks the robustness of the results. Section 5 concludes the paper. 
4 
2. DATA AND METHODOLOGY 
 
The daily returns (including dividend distributions) and delisting returns of stocks 
listed on the New York Stock Exchange (NYSE), American Stock Exchange (AMEX) 
and NASDAQ over the sample period of July 1963 to December 2013 are sourced from 
the CRSP daily return file. Since the US stock market keeps rising after the 
implementation of three rounds of quantitative easing starting from March of 2009, we 
exclude the data after the year 2008 to avoid the influence of the quantitative easing 
policy on our results. Our sample contains 60 million daily firm-return observations. The 
risk-free rates (one-month Treasury bill rates), the Fama–French HML and SMB factors 
and the excess market returns (value-weighted returns on all the NYSE, AMEX and 
NASDAQ stocks minus the one-month Treasury bill rate) on a daily basis over the same 
sample period are obtained from the data library website of Kenneth French.5 The stocks 
in the sample include ordinary common shares of companies, American trust components, 
closed-end funds and real estate investment trusts. Following Jegadeesh and Titman 
(2002), we exclude certificates, American depository receipts, shares of beneficial interest 
and units. At the end of each month, the coefficients from the capital asset pricing model 
(CAPM) are assessed. The stocks priced below US$5 and those with a market 
capitalization in the lowest NYSE decile at the beginning of the holding period are 
excluded in order to ensure that the results will not be driven by small and illiquid stocks 
or by bid–ask bounce.  
( ) ,i f i im m f iR R R R                             (1) 
and the Fama-French three-factor model 
( ) ,i f i im m f is iv iR R R R SMB HML                      (2) 
where Ri is the return on the asset, Rf is the risk-free rate of interest, Rm is the return 
of the market, SMB measures the excess returns of small caps over big caps, and HML 
measures the excess returns of value stocks over growth stocks. 
                                                 
5 http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html. 
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Table 1: Descriptive Statistics of the Entire Sample from Jul 1963 to Dec 2013 
Variable Observation Mean Std. Dev. Max Min 
Daily Return 67072272 0.08416% 4.52975% 1900% -97.16981% 
Before excluding stocks priced below $5 or with market capitalizations that would place them in the 
smallest NYSE decile at the beginning of the holding period 
CAPM Alpha 3020278 0.05012% 0.37584% 27.19430% -4.99827% 
CAPM Beta 3020278 0.67103 0.72456 34.04399 -21.21435 
Fama-French 
Alpha 
3020278 0.04157% 0.34848% 29.84355% -4.78543% 
Fama-French 
Market Beta 
3020278 0.95826 0.96161 29.21953 -34.39162 
Fama-French 
SMB Beta 
3020278 0.74259 1.20356 36.88207 -37.33255 
Fama-French 
HML Beta 
3020278 0.20005 1.22412 58.57404 -59.10562 
After excluding stocks priced below $5 or with market capitalizations that would place them in the smallest 
NYSE decile at the beginning of the holding period 
CAPM Alpha 2195146 0.05273% 0.25964% 12.48382% -1.61093% 
CAPM Beta 2195146 0.74280 0.69597 16.53343 -6.12895 
Fama-French 
Alpha 
2195146 0.04120% 0.23012% 13.22412% -1.90341% 
Fama-French 
Market Beta 
2195146 0.87933 0.76119 14.56102 -8.60127 
Fama-French 
SMB Beta 
2195146 0.65932 0.99162 26.69039 -13.92743 
Fama-French 
HML Beta 
2195146 0.19564 1.10121 32.27334 -24.02874 
Past 6-Month 
Return 
2209755 11.72602% 34.89612% 4142.85719% -94.92592% 
 
 
 
Table 1 reports the descriptive statistics of the aforementioned variables before and 
after the exclusion of small and illiquid stocks. At the end of each month, all the stocks 
are ranked according to three different measures, namely the return of the previous six 
months, the CAPM alpha and the Fama–French alpha (Month -5 to Month 0). We then 
group the stocks into 10 equally weighted portfolios. Each portfolio is held for six 
subsequent months of the holding period (Month 1 to Month 6). 
2.1  Portfolio Construction 
    Suppose that there are N stocks in the sample at the end of month 0. We rank the 
stocks by (i) the return of the previous six months, (ii) the CAPM alpha and (iii) the 
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Fama–French alpha and construct portfolios P1, P2, …, P10. Portfolio P1 contains the 
stocks with the highest ranking, i.e., from the 1st to the r(N/10)-th, where r(m) is the 
integer nearest to m. Similarly, portfolio P2 contains the stocks with the second-highest 
ranking, i.e., from the [r(N/10)+1]-th to the r(2N/10)-th, and so on. P10 contains the 
stocks with the lowest ranking, i.e., from the [r(9N/10)+1]-th to the N-th. Besides the 
portfolios formed above, a market-neutral portfolio (MNP) is also constructed by buying 
portfolio P1 and short selling portfolio P10 with the same notional value. 
At the end of the six-month holding period, the fund for each portfolio will be 
allocated to a new portfolio constructed according to the latest ranking. For i=1,…,10, the 
fund that initially buys portfolio Pi according to the ranking at the end of December 1963 
and holds the portfolio until June 1964 will be invested in a new portfolio Pi according to 
the ranking at the end of June 1964. This process will continue and the fund will only be 
reallocated at the end of June and December every year. For simplicity, we refer to this as 
the rolling-over portfolio Dec–Jun Pi. To avoid the seasonal effect in Dec–Jun Pi, we also 
construct five other rolling-over portfolios: Jan–Jul Pi, Feb–Aug Pi, Mar–Sep Pi, Apr–Oct 
Pi and May–Nov Pi. Finally, we construct a composite Pi, which puts equal weights on 
these six rolling-over portfolios. Special treatment is needed when rolling over the 
market-neutral portfolio MNP. At the end of each holding period, the values of portfolio 
P1 and P10 may change and the return on portfolio MNP is the notional return of 
portfolio P1 minus that of portfolio P10. We add the return to the original notional value 
of portfolio MNP and roll over to the new portfolio MNP with a new notional value. For 
example, suppose that the notional value of portfolio MNP is $100 at the end of 
December 1964, i.e., the corresponding fund buys $100 of portfolio P1 and short sells 
$100 of portfolio P10, and if the values of portfolios P1 and P10 have increased by 20% 
and 5%, respectively, during the 6 months, then the new notional value of portfolio MNP 
would be $100×(1+20%−5%)=$115, and the fund would buy $115 of portfolio P1, short 
sell $115 of portfolio P10, and hold the portfolios for the following 6 months. For stocks 
that are delisted during the 6-month holding period, the new price quote will be used to 
calculate the delisting return if the delisted company is relisted on another exchange. The 
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delisting returns are assumed to be realized on the last trading day. For the sake of 
simplicity, the delisting returns will not be reinvested until the day of reallocation. 
 
2.2  Rebalancing and Performance Measure 
    The stocks in any portfolio are weighted equally at the beginning of each holding 
period and there is no rebalancing within the holding period.6. The portfolios hold stocks 
with equal dollar amounts at the beginning of the six-month holding period. After the first 
trading day, the stocks in the portfolio will have different weights, depending on their 
prices on each trading day. As a result, the return on each portfolio is generally not equal 
to the equally weighted average return of the stocks in the portfolio.  
0
0
, , ,(1 ) 1
T
j T T j t
t T
CR r

                             (3) 
where rj,t  is the daily return of the j-th stock on day t. The cumulative return of portfolio 
Pi is defined as  
00 , ,
1
1( , , ) (1 ) 1
tN
j T T
j
CR Pi T T CR
N 
    
       
0
,
1
1 (1 ) 1,
tN T
j t
t Tj
r
N 
                         (4) 
where Ni is the number of stocks in portfolio Pi, and ,j tr  is the daily return of the j-th 
stock on day t. 
Suppose the dollar value of portfolio Pi on day T0 is $1. On day T−1, its dollar value 
will become $ 0[1 ( , , 1)]iCR P T T  . The daily return of portfolio Pi on day T is computed 
as  
0 0
0
( , , ) ( , , 1)( , )
1 ( , , 1)
CR Pi T T CR Pi T Tr Pi T
CR Pi T T
                     (5) 
where 0( , , 1)CR Pi T T  . For the market-neutral portfolio, the cumulative return from 
day T0 to day T and the daily return on day T are  
                                                 
6 Lesmond et al. (2002) suggest that momentum profits cannot be realized after accounting for transaction costs. To 
reduce the effect of transaction costs, the portfolios will not be rebalanced within the holding period. 
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0 0 0( , , ) ( , , ) ( , , 1)CR MNP T T CR Pi T T CR Pi T T               (6) 
and  
0 0
0
( , , ) ( , , 1)( , )
1 ( , , 1)
CR MNP T T CR MNP T Tr MNP T
CR MNP T T
                  (7) 
respectively, where 0( , , 1)CR MNP T T  . 
We compute the cumulative return of the portfolios for Dec-Jun Pi, …, May-Nov Pi. 
The cumulative return of the composite is the average cumulative return on the six 
rolling-over portfolios defined as  
 0 0
1 [ ( , , ) ... ( , , )
6
CR Dec JunPi T T CR May NovPi T T                  (8) 
and the daily return is computed using Equation (5). 
 
3. RESULTS 
 
    We rank the stocks by (i) the return of the previous six months, (ii) the CAPM alpha 
and (iii) the Fama–French alpha, applying the method used in the previous section to 
obtain the time series of daily returns of the six rolling-over portfolios and the composite 
return. 
3.1  Daily Portfolio Returns 
Tables 2A–2C report the average daily returns of the portfolios constructed based on 
the Fama–French alphas, the CAPM alphas and the returns of the previous six months, 
respectively. The t-statistics are reported in parentheses. The results for the composites 
show that the risk-adjusted momentum strategies have generated persistent profits. The 
average returns of all the portfolios are significantly different from zero except for 
portfolio P10. As expected, the average returns of portfolios P1, P2, …, P10 are in 
descending order. The average daily returns of portfolio P10 (close to zero) are much 
lower than the returns of the other portfolios. In particular, the average daily returns of 
portfolio P1 (past winners) and the average daily returns of market-neutral portfolio MNP 
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are as high as 0.06%, which is equivalent to an annualized return of around 16%. The 
average daily returns of portfolios with the same ranking, but different starting months, do 
not show much difference. Note also that the average daily return of the 
six-month-returns-ranked composite MNP is higher than that of the CAPM-alpha-ranked 
and the Fama–French-alpha-ranked composites. 
 
 
 
Table 2A: Average Daily Return by ranking Fama-French Alpha 
 
 Dec-Jun Jan-Jul Feb-Aug Mar-Sep Apr-Oct May-Nov Composite 
P1 0.05923% (5.3274)** 
0.06017% 
(5.3586)** 
0.05862% 
(5.3324)** 
0.06054% 
(5.4768)** 
0.06139% 
(5.5523)** 
0.06066% 
(5.4732)** 
0.05892% 
(5.9021)** 
P2 0.05487% (6.3197)** 
0.05774% 
(6.4012)** 
0.05843% 
(6.7832)** 
0.05902% 
(6.8293)** 
0.05790% 
(6.6901)** 
0.05633% 
(6.4592)** 
0.05632% 
(7.3612)** 
P3 0.05101% (6.7172)** 
0.05072% 
(6.5314)** 
0.05524% 
(7.2066)** 
0.05319% 
(6.8413)** 
0.05427% 
(6.9091)** 
0.05002% 
(6.4882)** 
0.05210% 
(7.5726)** 
P4 0.04846% (6.9418)** 
0.04953% 
(6.9631)** 
0.04892% 
(6.9598)** 
0.04953% 
(6.9283)** 
0.04767% 
(6.5532)** 
0.04831% 
(6.8693)** 
0.04796% 
(7.6865)** 
P5 0.04497% (7.0478)** 
0.04467% 
(6.9874)** 
0.04892% 
(7.6426)** 
0.04726% 
(7.1922)** 
0.04471% 
(6.7781)** 
0.04466% 
(6.8328)** 
0.04541% 
(7.9517)** 
P6 0.04510% (7.2315)** 
0.04372% 
(7.0333)** 
0.04365% 
(6.8920)** 
0.04326% 
(6.9822)** 
0.04434% 
(7.1683)** 
0.04312% 
(6.8923)** 
0.04355% 
(7.6967)** 
P7 0.04428% (6.5954)** 
0.04019% 
(6.1725)** 
0.03962% 
(6.0823)** 
0.03986% 
(6.1918)** 
0.03954% 
(6.0017)** 
0.04017% 
(6.1081)** 
0.04006% 
(6.8514)** 
P8 0.04128% (5.7421)** 
0.03815% 
(5.3022)** 
0.03527% 
(4.8947)** 
0.03572% 
(5.0800)** 
0.03988% 
(5.5270)** 
0.03862% 
(5.5019)** 
0.03769% 
(5.8132)** 
P9 0.03095% (3.8197)** 
0.02916% 
(3.592)** 
0.02781% 
(3.3915)** 
0.02881% 
(3.6821)** 
0.02899% 
(3.6491)** 
0.03079% 
(3.8716)** 
0.02851% 
(3.9911)** 
P10 0.00917% (0.9612) 
0.00539% 
(0.5201) 
0.00325% 
(0.3171) 
0.00218% 
(0.2086) 
0.00366% 
(0.3277) 
0.00785% 
(0.8461) 
0.00446% 
(0.4917) 
MNP 0.04922% (9.2006)** 
0.05661% 
(9.8655)** 
0.05701% 
(10.2126)** 
0.05717% 
(10.6521)** 
0.05686% 
(10.2723)** 
0.05207% 
(8.8924)** 
0.05525% 
(12.5394)** 
 
*0.5% significance level 
**0.1% significance level 
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Table 2B: Average Daily Return by ranking CAPM Alpha 
 
*0.5% significance level 
**0.1% significance level 
 
 
 
 
 
 
 
 
 
  
 Dec-Jun Jan-Jul Feb-Aug Mar-Sep Apr-Oct May-Nov Composite 
P1 0.05972% (5.4823)** 
0.06391% 
(5.5692)** 
0.06523% 
(5.6617)** 
0.06417% 
(5.6621)** 
0.06486% 
(5.7812)** 
0.06366% 
(5.5994)** 
0.06205% 
(6.1792)** 
P2 0.05473% (6.1942)** 
0.05793% 
(6.5721)** 
0.06201% 
(6.8410)** 
0.06108% 
(6.7014)** 
0.05792% 
(6.5026)** 
0.05719% 
(6.4136)** 
0.05756% 
(7.3108)** 
P3 0.05001% (6.3019)** 
0.05245% 
(6.6738)** 
0.05348% 
(6.9521)** 
0.05386% 
(6.8984)** 
0.05453% 
(6.8215)** 
0.05132% 
(6.6721)** 
0.05196% 
(7.5387)** 
P4 0.04934% (6.9678)** 
0.04976% 
(6.7386)** 
0.05031% 
(6.8931)** 
0.05074% 
(7.0079)** 
0.04765% 
(6.6318)** 
0.04658% 
(6.4732)** 
0.04806% 
(7.6892)** 
P5 0.04721% (7.2310)** 
0.04709% 
(7.0442)** 
0.04683% 
(7.05576)** 
0.04680% 
(7.0001)** 
0.04546% 
(6.8231)** 
0.04428% 
(6.7172)** 
0.04545% 
(7.7871)** 
P6 0.04637% (7.2531)** 
0.04496% 
(7.0528)** 
0.04374% 
(6.9007)** 
0.04167% 
(6.6916)** 
0.04475% 
(7.0564)** 
0.04493% 
(7.0279)** 
0.04368% 
(7.6134)** 
P7 0.04376% (6.7695)** 
0.04075% 
(6.4738)** 
0.04062% 
(6.2746)** 
0.03954% 
(6.0859)** 
0.03883% 
(5.7676)** 
0.04108% 
(6.2871)** 
0.04067% 
(6.8666)** 
P8 0.03852% (5.5834)** 
0.03492% 
(4.7435)** 
0.03237% 
(4.9367)** 
0.03691% 
(5.1786)** 
0.03775% 
(5.2534)** 
0.03837% 
(5.529)** 
0.03610% 
(5.7278)** 
P9 0.03375% (4.1735)** 
0.02934% 
(3.6386)** 
0.02864% 
(2,9565)* 
0.02617% 
(3.3154)** 
0.02851% 
(3.7960)** 
0.02911% 
(3.7347)** 
0.02806% 
(3.9207)** 
P10 0.00526% (0.5384) 
0.00067% 
(0.0797) 
-0.00186% 
(0.2549) 
0.00168% 
(0.1572) 
0.00405% 
(0.3860) 
0.00604% 
(0.6947) 
0.00196% 
(0.2117) 
MNP 0.05205% (7.6579)** 
0.06196% 
(9.6245)** 
0.06264% 
(9.3861)** 
0.06134% 
(9.4809)** 
0.05962% 
(9.6790)** 
0.05637% 
(8.5952)** 
0.05766% 
(10.8746)** 
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Table 2C: Average Daily Return by ranking Returns during the Previous Six Months 
 
*0.5% significance level 
**0.1% significance level 
 
 
3.2  The CAPM and the Fama-French Model for the 
Composites 
After obtaining the composite and the MNP returns, a capital asset pricing model and the 
Fama–French three-factor model are estimated for the excess daily returns of each 
composite. The sample period is from July 1964 to December 2013 and the results are 
shown in Tables 3A–3C. 
  
 Dec-Jun Jan-Jul Feb-Aug Mar-Sep Apr-Oct May-Nov Composite 
P1 0.06215% (5.6357)** 
0.06596% 
(5.9754)** 
0.06664% 
(6.0257)** 
0.06725% 
(6.2176)** 
0.06731% 
(6.2952)** 
0.06711% 
(6.1321)** 
0.06588% 
(6.6287)** 
P2 0.05317% (6.1864)** 
0.05918% 
(6.7768)** 
0.05998% 
(6.9357)** 
0.05963% 
(6.8137)** 
0.05576% 
(6.7347)** 
0.05664% 
(6.7467)** 
0.05650% 
(7.5378)** 
P3 0.05438% (7.4153)** 
0.05273% 
(6.9730)** 
0.05619% 
(7.1684)** 
0.05534% 
(7.2735)** 
0.05330% 
(7.3454)** 
0.05274% 
(7.0138)** 
0.05312% 
(8.0995)** 
P4 0.04934% (7.2657)** 
0.04948% 
(7.3315)** 
0.05245% 
(7.4768)** 
0.04988% 
(7.2318)** 
0.04776% 
(6.9727)** 
0.04604% 
(6.7355)** 
0.04996% 
(8.0054)** 
P5 0.04964% (7.5221)** 
0.04768% 
(7.1763)** 
0.04920% 
(7.5374)** 
0.04821% 
(7.0946)** 
0.04670% 
(7.0864)** 
0.04885% 
(7.2378)** 
0.04766% 
(8.0486)** 
P6 0.04651% (6.8786)** 
0.04492% 
(6.8245)** 
0.04374% 
(6.333)** 
0.04228% 
(6.5887)** 
0.04258% 
(6.5148)** 
0.04645% 
(6.8955)** 
0.04422% 
(7.4793)** 
P7 0.04342% (6.2725)** 
0.04287% 
(6.1378)** 
0.04138% 
(6.0757)** 
0.04112% 
(5.9378)** 
0.04287% 
(5.9522)** 
0.04007% 
(5.9054)** 
0.04046% 
(6.6658)** 
P8 0.04857% (5.5437)** 
0.03682% 
(4.8620)** 
0.03587% 
(4.6115)** 
0.03862% 
(4.9957)** 
0.03631% 
(3.7328)** 
0.03852% 
(5.2477)** 
0.03775% 
(5.5176)** 
P9 0.03274% (3.6125)** 
0.02286% 
(2.9534)* 
0.02372% 
(2.6822)* 
0.02524% 
(2.9255)* 
0.02924% 
(3.3685)** 
0.02775% 
(3.2378)* 
0.02586% 
(3.3952)** 
P10 0.00316% (0.2248) 
-0.00198% 
(-0.2378) 
-0.00383% 
(-0.4267) 
-0.00135% 
(-0.1692) 
0.00096% 
(0.0924) 
0.00237% 
(0.2672) 
-0.00084% 
(0.1837) 
MNP 0.05611% (7.0821)** 
0.06687% 
(9.4342)** 
0.06825% 
(9.0315)** 
0.06428% 
(8.1325)** 
0.06768% 
(8.6832)** 
0.06378% 
(8.4625)** 
0.06335% 
(10.5924)** 
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Table 3A: CAPM and Fama-French Model Regression - Return on Composites 
formed by ranking Fama-French Alpha, from Jul 1964 to Dec 2013 
 
CAPM Fama-French 
Alpha Beta Adjusted R2 Alpha 
Beta Adjusted 
R2 Market SMB HML 
P1 0.02128% (4.03)** 
0.91371 
(172.5)** 0.7235 
0.01720% 
(4.95)** 
0.98342 
(246.78)** 
0.82678 
(119.48)** 
-0.11076 
(18.43)** 0.8824 
P2 0.02206% (5.79)** 
0.73615 
(194.22)** 0.7641 
0.01502% 
(6.25)** 
0.81768 
(301.67)** 
0.64328 
(133.45)** 
0.05725 
(11.58)** 0.9046 
P3 0.01845% (5.82)** 
0.66385 
(203.76)** 0.7886 
0.01064% 
(4.92)** 
0.75864 
(318.46)** 
0.54382 
(134.57)** 
0.15384 
(32.78)** 0.9159 
P4 0.01632% (5.76)** 
0.60853 
(202.21)** 0.7922 
0.00702% 
(3.77)** 
0.70224 
(319.45)** 
0.47235 
(128.45)** 
0.17852 
(43.11)** 0.9130 
P5 0.01435% (5.25)** 
0.55278 
(197.55)** 0.7746 
0.00655% 
(3.10)* 
0.62578 
(278.64)** 
0.40350 
(103.48)** 
0.18045 
(39.45)** 0.8858 
P6 0.01535% (4.53)** 
0.53948 
(198.73)** 0.7808 
0.00324% 
(2.15) 
0.63785 
(292.48)** 
0.38869 
(106.22)** 
0.22648 
(46.78)** 0.8926 
P7 0.00821% (3.31)* 
0.53874 
(196.45)** 0.7704 
-0.00086% 
(1.23) 
0.67151 
(294.85)** 
0.42954 
(111.58)** 
0.24199 
(54.47)** 0.8935 
P8 0.00525% (1.73) 
0.62458 
(198.75)** 0.7826 
-0.00455% 
(3.05)* 
0.73867 
(328.76)** 
0.48672 
(129.48)** 
0.27486 
(61.87)** 0.9188 
P9 -0.00488% (1.58) 
0.67378 
(189.48)** 0.7583 
-0.01621% 
(7.57)** 
0.79834 
(305.54)** 
0.58468 
(128.64)** 
0.25378 
(49.47)** 0.9039 
P10 -0.03048% (6.77)** 
0.82783 
(169.48)** 0.7158 
-0.04237% 
(15.78)** 
0.95783 
(272.78)** 
0.79887 
(131.44)** 
0.23482 
(34.21)** 0.8864 
MNP 0.05254% (12.48)** 
0.12034 
(28.45)** 0.0605 
0.05947% 
(14.79)** 
0.05881 
(13.78)** 
0.07985 
(9.88)** 
-0.33875 
(-36.86)** 0.1682 
 
*0.5% significance level 
**0.1% significance level 
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Table 3B: CAPM and Fama-French Model Regression - Return on Composites 
formed by ranking CAPM Alpha, from Jul 1964 to Dec 2013 
 
CAPM Fama-French 
Alpha Beta Adjusted R2 Alpha 
Beta Adjusted 
R2 Market SMB HML 
P1 0.02386% (4.35)** 
0.92214 
(161.87)** 0.6967 
0.01896% 
(5.21)** 
0.99886 
(223.53)** 
0.85178 
(111.85)** 
-0.10786 
(12.66)** 0.8528 
P2 0.02252% (5.78)** 
0.75342 
(185.82)** 0.7518 
0.01425% 
(5.34)** 
0.84538 
(285.78)** 
0.62384 
(129.43)** 
0.09034 
(16.45)** 0.9011 
P3 0.01838% (5.56)** 
0.66158 
(195.67)** 0.7701 
0.00913% 
(4.86)** 
0.75638 
(305.54)** 
0.54868 
(126.46)** 
0.18188 
(37.28)** 0.9043 
P4 0.01538% (5.26)** 
0.60431 
(191.08)** 0.7642 
0.00628% 
(3.31)** 
0.70135 
(285.13)** 
0.48111 
(114.52)** 
0.20574 
(42.54)** 0.8918 
P5 0.01402% (4.89)** 
0.56504 
(194.15)** 0.7688 
0.00567% 
(2.86) 
0.65378 
(282.84)** 
0.42855 
(106.82)** 
0.20482 
(44.38)** 0.8907 
P6 0.01242% (4.62)** 
0.54287 
(194.38)** 0.7696 
0.00366% 
(2.13) 
0.63875 
(280.66)** 
0.41285 
(104.86)** 
0.21012 
(45.99)** 0.8882 
P7 0.00905% (3.17)* 
0.56874 
(195.86)** 0.7746 
-0.00047% 
(0.36) 
0.67254 
(293.74)** 
0.43185 
(111.97)** 
0.24167 
(51.96)** 0.8968 
P8 0.00344% (1.28) 
0.60385 
(192.11)** 0.7648 
-0.00608% 
(3.12)* 
0.70980 
(289.46)** 
0.46368 
(110.84)** 
0.24387 
(48.46)** 0.8938 
P9 -0.00546% (1.63) 
0.68648 
(191.44)** 0.7632 
-0.01521% 
(6.98)** 
0.802873 
(292.45)** 
0.55763 
(118.64)** 
0.24131 
(44.67)** 0.8992 
P10 -0.03217% (7.24)** 
0.82276 
(168.35)** 0.7122 
-0.04377% 
(14.02)** 
0.94187 
(235.15)** 
0.73387 
(106.55)** 
0.16042 
(21.02)** 0.8545 
MNP 0.05688% (11.85)** 
0.13543 
(27.85)** 0.0516 
0.06381% 
(13.15)** 
0.09384 
(16.15)** 
0.16154 
(16.68)** 
-0.27057 
(22.85)** 0.1183 
 
*0.5% significance level 
**0.1% significance level 
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Table 3C: CAPM and Fama-French Model Regression - Return on Composites 
formed by ranking Returns during the Previous Six Months, from Jul 1964 to Dec 
2013 
 
CAPM Fama-French 
Alpha Beta Adjusted R2 Alpha 
Beta Adjusted 
R2 Market SMB HML 
P1 0.02787% (5.08)** 
0.88258 
(154.87)** 0.6769 
0.02231% 
(5.59)** 
0.96301 
(206.42)** 
0.81843 
(102.15)** 
-0.07255 
(8.02)** 0.8645 
P2 0.02237% (5.68)** 
0.70128 
(173.48)** 0.7346 
0.01353% 
(5.28)** 
0.79348 
(251.87)** 
0.61348 
(114.58)** 
0.12520 
(21.54)** 0.8728 
P3 0.02061% (6.43)** 
0.63876 
(185.84)** 0.7513 
0.01186% 
(5.68)** 
0.72861 
(276.45)** 
0.51218 
(114.96)** 
0.17147 
(34.85)** 0.8952 
P4 0.01283% (5.71)** 
0.58312 
(193.08)** 0.7646 
0.00722% 
(3.97)** 
0.67875 
(288.46)** 
0.45297 
(112.86)** 
0.21585 
(45.13)** 0.8944 
P5 0.01564 (5.38)** 
0.56347 
(192.13)** 0.7618 
0.00646% 
(3.33)* 
0.65687 
(286.15)** 
0.43348 
(108.89)** 
0.22964 
(49.78)** 0.8911 
P6 0.01180% (4.42)** 
0.56154 
(185.98)** 0.7640 
0.00228% 
(1.86) 
0.66488 
(279.16)** 
0.42587 
(105.45)** 
0.24512 
(52.31)** 0.8828 
P7 0.00821% (2.77)* 
0.59468 
(191.89)** 0.7724 
-0.00144% 
(0.72) 
0.70485 
(294.88)** 
0.45185 
(111.89)** 
0.25690 
(53.88)** 0.8947 
P8 0.00368% (1.27) 
0.62887 
(187.85)** 0.7698 
-0.00521% 
(2.84) 
0.74482 
(278.16)** 
0.49245 
(109.01)** 
0.22725 
(43.77)** 0.8867 
P9 -0.00819% (2.86) 
0.72185 
(182.68)** 0.7585 
-0.01801% 
(7.08)** 
0.83833 
(265.88)** 
0.59538 
(111.01)** 
0.19501 
(30.86)** 0.8816 
P10 -0.03672% (7.86)** 
0.87831 
(161.85)** 0.6948 
-0.04648% 
(12.44)** 
0.98346 
(214.87)** 
0.78371 
(96.54)** 
0.09831 
(10.35)** 0.8424 
MNP 0.06142% (11.78)** 
0.05386 
(9.87)** 0.0078 
0.06521% 
(11.75)** 
0.02589 
(4.52)** 
0.10227 
(8.94)** 
-0.18315 
(14.10)** 0.0354 
 
*0.5% significance level 
**0.1% significance level 
 
A monotonic relationship between the alphas and the momentum rankings is observed. 
The alphas of the composites P1, P10 and MNP are significantly different from zero for 
all the ranking methods. The CAPM alpha and the Fama–French alpha of the composite 
MNP ranked by the six-month return are 0.06142% and 0.06521%, respectively, which 
are the highest among the three ranking methods. Comparing the market betas of the 
composite MNP in these three approaches, we find that the six-month-return-ranked 
15 
composite MNP leads to the smallest CAPM and Fama–French market beta. Most of the 
betas computed are smaller than unity, and the CAPM and Fama–French market betas of 
composites P1 and P10 are relatively higher than those of the other composites. This 
suggests that a small part of the abnormal returns of past winners should be attributed to 
their higher betas. However, past losers do not benefit from the slightly higher betas. The 
Fama–French model shows that the negative alpha of composite P10 contributes more to 
the return of the market-neutral portfolio than the positive alpha of composite P1. 
The market beta of the composite MNP is around 0.1 for all the ranking measures. 
Assuming an average daily market return of 0.04156%, we expect the returns of this 
market-neutral composite to be mainly attributable to the alpha and the specific risk. Due 
to market neutrality, there is no easy way to diversify the specific risk in portfolio MNP. 
Therefore, a mean-variance analysis is used as a complement when comparing portfolio 
MNP with the market. 
 
Table 4 reports the mean and standard deviation of returns for the value-weighted 
market as well as those for the composite MNP according to the rankings of the Fama–
French alpha, the CAPM alpha and the six-month return. Although the return-based 
composite MNP has a higher average daily return and a higher alpha, both the Fama–
French-alpha-based and the CAPM-alpha-based portfolio MNP have lower volatilities. In 
all the cases, the composite MNPs have higher average daily returns and lower volatility 
than the market. Note that the market-neutral return should be compared with the excess 
market return, namely the market return minus the risk-free rate. 
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Table 4: Descriptive Statistics of Daily Returns on Composite MNP formed by 
ranking Fama-French Alphas, CAPM Alphas or Returns during the Previous Six 
Months, from Jul 1964 to Dec 2013 
Jul 1964 – Dec 2013 
 Observation Mean Std. Dev. Sharpe ratio† 
Fama-French Alpha 11203 0.05428% 0.47348% 1.81640 
CAPM Alpha 11203 0.05862% 0.56821% 1.63781 
Six-month Return 11203 0.06234% 0.63482% 1.56892 
Excess Market Return 11203 0.01691% 0.96542% 0.27765 
Jul 1964 – Dec 1979 
 Observation Mean Std. Dev. Sharpe ratio 
Fama-French Alpha 3884 0.04191% 0.40545% 1.63422 
CAPM Alpha 3884 0.04792% 0.52351% 1.44717 
Six-month Return 3884 0.04429% 0.58485% 1.19733 
Excess Market Return 3884 0.00515% 0.75184% 0.10829 
Jan 1980 – Dec 1989 
 Observation Mean Std. Dev. Sharpe ratio 
Fama-French Alpha 2528 0.05556% 0.29417% 2.98510 
CAPM Alpha 2528 0.05922% 0.33526% 2.79311 
Six-month Return 2528 0.06526% 0.39773% 2.59417 
Excess Market Return 2528 0.03088% 0.95691% 0.51007 
Jan 1990 – Dec 1999 
 Observation Mean Std. Dev. Sharpe ratio 
Fama-French Alpha 2528 0.08913% 0.43523% 3.23803 
CAPM Alpha 2528 0.08889% 0.47345% 2.96844 
Six-month Return 2528 0.08604% 0.49668% 2.73890 
Excess Market Return 2528 0.04813% 0.81850% 0.92972 
Jan 2000 – Dec 2013 
 Observation Mean Std. Dev. Sharpe ratio 
Fama-French Alpha 2263 0.03453% 0.71846% 0.76287 
CAPM Alpha 2263 0.04235% 0.85874% 0.77374 
Six-month Return 2263 0.06307% 0.96387% 1.03872 
Excess Market Return 2263 -0.01387% 1.37314 % -0.16438 
 
† The Sharpe ratios are annualized 
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The Sharpe (1994) ratio  
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                             (9) 
shown in Table 4 suggests that the composite MNP constructed by ranking the Fama–
French alpha achieves a higher risk-adjusted return than the other two. Moreover, the 
Sharpe ratios (annualized) of the market-neutral portfolios are greater than 1.5, and thus 
are more than quintuple the market Sharpe ratio. Table 4 also shows the means, standard 
deviations of returns and Sharpe ratios for four sub-sample periods: July 1964–December 
1979, January 1980–December 1989, January 1990–December 1999 and January 2000–
December 2013. Except for the last sub-sample, all the composite MNPs according to the 
ranking of the Fama–French alpha lead to the highest Sharpe ratios. Noted that these high 
Sharpe ratios may also derived from high data frequency (daily firm-return observations) 
and relatively high rebanlacing frequency (six months rather than one year). 
 
The cumulative returns also reflect the performance of the market-neutral portfolios 
(MNP). Figures 1A–1C plot the cumulative returns (on a logarithmic scale) on the 
composites P1, P10 and MNP for the period from July 1964 to December 2013. 
Excluding the dot-com bubble burst in the first half of 2000, the composite MNPs 
consistently outperform the market. Our market-neutral composites survive the stock 
market crashes of 1973–74, 1987 and 2008. Composite P1 rises more than composite P10 
during the dot-com bubble due to the exceptional performance of the high-tech stocks 
listed on NASDAQ. 
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Figure 1A: Cumulative Returns (in Logarithmic Scale7) on the Composite formed by 
ranking Fama-French Alpha, from Jul 1964 to Dec 2013 
 
  
                                                 
7 The cumulative return is plotted on y-axis in logarithmic scale, i.e. y-coordinate 
equals to log10[1+CR(P, T0, T)].  For instant, y = 0 represents CR(P, T0, T) = 0 while 
y = 3 represents CR(P, T0, T) = 103 - 1 
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Figure 1B: Cumulative Returns (in Logarithmic Scale8) on the Composite formed by 
ranking CAPM Alpha, from Jul 1964 to Dec 2013 
  
 
 
  
                                                 
8 The cumulative return is plotted on y-axis in logarithmic scale, i.e. y-coordinate 
equals to log10[1+CR(P, T0, T)].  For instant, y = 0 represents CR(P, T0, T) = 0 while 
y = 3 represents CR(P, T0, T) = 103 - 1 
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Figure 1C: Cumulative Returns (in Logarithmic Scale9) on the Composite formed by 
ranking by Returns during the Previous Six Months, from Jul 1964 to Dec 2013 
  
 
 
                                                 
9 The cumulative return is plotted on y-axis in logarithmic scale, i.e. y-coordinate 
equals to log10[1+CR(P, T0, T)].  For instant, y = 0 represents CR(P, T0, T) = 0 while 
y = 3 represents CR(P, T0, T) = 103 - 1 
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4. ROBUSTNESS CHECKS 
To determine whether the momentum profits are due to data mining, we extend our 
analysis by evaluating several sub-sample periods. Specifically, the holding period returns, 
the CAPM alphas and the Fama–French alphas are estimated over four different 
sub-periods: July 1964–December 1979, January 1980–December 1989, January 1990–
December 1999 and January 2000–December 2013.10 The results for the composites 
constructed by ranking the Fama–French alphas are shown in Tables 5A–5D. Note that 
there is also a monotonic relationship between the momentum rankings and the measures 
of returns. Comparing composites P1 and P10 with the other composites, we find that 
both the past winners and the past losers typically have higher market betas, higher SMB 
betas and lower HML betas than the others. Furthermore, the estimated alpha coefficients 
in the Fama–French regressions lend support to the fact that the past losers in portfolio 
P10 underperform the market in a greater magnitude than the winning magnitude of the 
past winners in portfolio P1. For the CAPM alphas, it varies from decade to decade. Table 
5D reports the performance of composites in recent years. It is shown that the 
market-neutral portfolio (MNP) still outperforms the market and has a low market beta. 
Note that the Fama–French market betas of the market-neutral composite in recent years 
are lower than those in the past three decades. 
 
  
                                                 
10 For simplicity, the data series of 1960s is included in the period of 1970s. To check robustness, we further divide this 
period into July 1964 - December 1969 and Jan 1970 -December 1979 respectively. Our primary results are essentially 
the same. These results are not reported, but are available upon request. 
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Table 5A: CAPM and Fama-French Model Regression - Return on Composites 
formed by ranking Fama-French Alpha, from Jul 1964 to Dec 1979 
 
Return CAPM Fama-French 
 Alpha Beta Adjusted R2 Alpha 
Beta Adjuste
d R2  Market SMB HML 
P1 
0.05919% 
(3.7043)*
* 
0.03080% 
(4.15)** 
1.17306 
(118.72)*
* 
0.7840 0.01377% (2.85)* 
1.18309 
(163.43)*
* 
0.97187 
(72.97)** 
-0.08239 
(-5.18)*
* 
0.9092 
P2 
0.05593% 
(4.3667)*
* 
0.02858% 
(5.51)** 
0.97121 
(140.84)*
* 
0.8363 0.01153% (4.55)** 
1.01155 
(266.45)*
* 
0.77769 
(111.34)*
* 
0.08764 
(10.50)*
* 
0.9612 
P3 
0.04994% 
(4.3341)*
* 
0.02307% 
(5.08)** 
0.87821 
(145.27)*
* 
0.8446 0.00623% (3.05)* 
0.93030 
(303.74)*
* 
0.68942 
(122.34)*
* 
0.15535 
(23.06)*
* 
0.9688 
P4 
0.04586% 
(4.3203)*
* 
0.01936% 
(4.53)** 
0.80591 
(141.75)*
* 
0.8380 0.00279% (1.50) 
0.86188 
(309.26)*
* 
0.64824 
(126.42)*
* 
0.17928 
(29.25)*
* 
0.9695 
P5 
0.04156% 
(4.1050)*
* 
0.01528% 
(3.65)** 
0.76460 
(137.24)*
* 
0.8291 
-0.00130
% 
(-0.69) 
0.82434 
(290.45)*
* 
0.62401 
(119.50)*
* 
0.20049 
(32.12)*
* 
0.9653 
P6 
0.04121% 
(4.1737)*
* 
0.01504% 
(3.58)** 
0.74119 
(132.67)*
* 
0.8193 -0.00174% (-0.91) 
0.80332 
(279.21)*
* 
0.62133 
(117.38)*
* 
0.21218 
(33.53)*
* 
0.9625 
P7 
0.03909% 
(3.8333)*
* 
0.01282% 
(2.87)* 
0.76040 
(128.07)*
* 
0.8086 -0.00478% (-2.29) 
0.82444 
(264.12)*
* 
0.65852 
(114.66)*
* 
0.21628 
(31.50)*
* 
0.9586 
P8 
0.03922% 
(3.6197)*
* 
0.01274% 
(2.61)* 
0.80268 
(123.77)*
* 
0.7978 
-0.00624
% 
(-2.69)* 
0.87065 
(250.62)*
* 
0.71716 
(112.20)*
* 
0.22711 
(29.73)*
* 
0.9546 
P9 0.03453% (2.8949)* 
0.00768% 
(1.38) 
0.87411 
(117.67)*
* 
0.7810 
-0.01319
% 
(-4.75)** 
0.94442 
(227.30)*
* 
0.81700 
(106.87)*
* 
0.22488 
(24.61)*
* 
0.9464 
P10 0.01716% (1.1749) 
-0.01059
% (-1.45) 
1.05020 
(108.42)*
* 
0.7517 
-0.03485
% 
(-8.77)** 
1.11717 
(187.73)*
* 
1.04456 
(95.40)** 
0.17852 
(13.64)*
* 
0.9266 
MN
P 
0.04191% 
(6.4414)*
* 
0.04119% 
(6.55)** 
0.13988 
(16.73)** 0.0670 
0.04687% 
(7.54)** 
0.091328 
(9.82)** 
-0.32992 
(-1.93) 
-0.22637 
(-11.07) 0.0959 
 
*0.5% significance level 
**0.1% significance level 
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Table 5B: CAPM and Fama-French Model Regression - Return on Composites 
formed by ranking Fama-French Alpha, from Jan 1980 to Dec 1989 
 
Return CAPM Fama-French 
 Alpha Beta Adjusted R2 Alpha 
Beta Adjuste
d R2  Market SMB HML 
P1 
0.06449% 
(3.9241)*
* 
0.00821% 
(0.94) 
0.73369 
(80.72)*
* 
0.7205 0.00914% (1.96) 
0.93870 
(122.93)*
* 
0.75070 
(73.55)*
* 
-0.11943 
(-7.91)*
* 
0.9207 
P2 
0.07286% 
(5.1533)*
* 
0.01930% 
(2.75)* 
0.64557 
(87.89)*
* 
0.7535 0.01813% (5.10)** 
0.83493 
(143.40)*
* 
0.63392 
(81.45)*
* 
-0.0407
2 
(-3.54)*
* 
0.9377 
P3 
0.07010% 
(5.3717)*
* 
0.01778% 
(2.89)* 
0.60562 
(94.20)*
* 
0.7783 0.01462% (4.79)** 
0.79379 
(158.76)*
* 
0.57136 
(85.49)*
* 
0.02810 
(2.84)** 0.9461 
P4 
0.06704% 
(5.4949)*
* 
0.01584% 
(2.81)* 
0.56935 
(96.60)*
* 
0.7869 0.01203% (4.19)** 
0.74954 
(158.46)*
* 
0.52416 
(83.42)*
* 
0.05376 
(5.78)** 0.9455 
P5 
0.06707% 
(5.8020)*
* 
0.01668% 
(3.20)* 
0.54287 
(99.54)*
* 
0.7968 0.01249% (4.58)** 
0.71479 
(159.94)*
* 
0.48357 
(80.95)*
* 
0.07067 
(7.99)** 0.9452 
P6 
0.06247% 
(5.4287)*
* 
0.01216% 
(2.34) 
0.54038 
(99.58)*
* 
0.7969 0.00763% (3.05)* 
0.71846 
(175.41)*
* 
0.49542 
(90.49)*
* 
0.07956 
(9.82)** 0.9535 
P7 
0.05888% 
(5.0664)*
* 
0.00841% 
(1.60) 
0.54538 
(99.27)*
* 
0.7959 0.00371% (1.39) 
0.72441 
(165.57)*
* 
0.49379 
(84.43)*
* 
0.08504 
(9.83)** 0.9480 
P8 
0.05480% 
(4.5006)*
* 
0.00354% 
(0.64) 
0.57104 
(98.96)*
* 
0.7949 
-0.00125
% 
(-0.46)* 
0.75876 
(168.94)*
* 
0.52186 
(86.93)*
* 
0.08436 
(9.50)** 0.9501 
P9 
0.04223% 
(3.3540)*
* 
-0.00935
% (-1.55) 
0.58124 
(92.04)*
* 
0.7702 
-0.01307
% 
(-3.86)** 
0.76178 
(138.02)*
* 
0.53988 
(72.85)*
* 
0.04924 
(4.49)** 0.9288 
P10 0.01047% (0.6782) 
-0.04438
% 
(-5.39)** 
0.68740 
(79.88)*
* 
0.7163 
-0.04855
% 
(-11.10)*
* 
0.93367 
(130.29)*
* 
0.74676 
(77.96)*
* 
0.03795 
(2.68)* 0.9209 
MN
P 
0.05556% 
(9.4924)*
* 
0.05304% 
(9.39)** 
0.08160 
(13.83)*
* 
0.0700 0.05752% (10.34)** 
0.05809 
(6.37)** 
0.04850 
(3.98)** 
-0.1437
9 (-7.97) 0.1074 
 
*0.5% significance level 
**0.1% significance level 
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Table 5C: CAPM and Fama-French Model Regression - Return on Composites 
formed by ranking Fama-French Alpha, from Jan 1990 to Dec 1999 
 
Return CAPM Fama-French 
 Alpha Beta Adjusted R2 Alpha 
Beta Adjuste
d R2  Market SMB HML 
P1 0.09455% (5.4771)** 
0.03439% 
(3.37)** 
0.85637 
(68.80)*
* 
0.6519 0.03430% (5.76)** 
0.99442 
(89.66)** 
0.6108 
(60.95)*
* 
-0.16450 
(-9.19)** 0.8819 
P2 0.07091% (5.7488)** 
0.02168% 
(3.15)* 
0.62912 
(74.83)*
* 
0.6890 0.01840% (4.85)** 
0.82308 
(116.43)*
* 
0.66486 
(73.83)*
* 
0.10974 
(4.85)** 0.9060 
P3 0.05925% (5.5805)** 
0.01390% 
(2.41)* 
0.54856 
(78.04)*
* 
0.7067 0.00960% (3.05)* 
0.75614 
(129.00)*
* 
0.57404 
(76.88)*
* 
0.20346 
(21.52)** 0.9128 
P4 0.05139% (5.3216)** 
0.00806% 
(1.60) 
0.50642 
(82.28)*
* 
0.7282 0.00341% (1.22) 
0.71213 
(136.42)*
* 
0.50166 
(75.44)*
* 
0.24366 
(28.94)** 0.9164 
P5 0.04689% (5.3785)** 
0.00595% 
(1.30) 
0.45690 
(82.07)*
* 
0.7271 0.00124% (0.46) 
0.65398 
(129.44)*
* 
0.43672 
(67.86)*
* 
0.26093 
(32.02)** 0.9040 
P6 0.04472% (5.3183)** 
0.00436% 
(1.02) 
0.44476 
(85.00)*
* 
0.7408 
-0.00060
% 
(-0.24)* 
0.64500 
(140.15)*
* 
0.41267 
(70.39)*
* 
0.28450 
(38.32)** 0.9143 
P7 0.04096% (4.6061)** 
-0.00041
% (-0.09) 
0.46584 
(81.92)*
* 
0.7264 -0.00577% (-2.17) 
0.68289 
(137.98)*
* 
0.45154 
(71.62)*
* 
0.30576 
(38.30)** 0.9114 
P8 0.03677% (3.6977)** 
-0.00718
% 
(-1.37) 
0.51948 
(81.12)*
* 
0.7225 
-0.01309
% 
(-4.56)** 
0.76240 
(142.62)*
* 
0.52069 
(76.46)*
* 
0.33261 
(38.57)** 0.9174 
P9 0.02854% (2.5972)* 
-0.01726
% 
(-2.78)* 
0.55786 
(73.68)*
* 
0.6823 
-0.02341
% 
(-6.60)** 
0.82120 
(124.26)*
* 
0.60795 
(72.21)*
* 
0.33338 
(31.27)** 0.8966 
P10 0.00465% (0.3332) 
-0.04660
% 
(-5.34)** 
0.67118 
(63.04)*
* 
0.6113 
-0.05257
% 
(-10.06)*
* 
0.96441 
(98.99)** 
0.82936 
(66.82)*
* 
0.27587 
(17.55)** 0.8609 
MN
P 
0.08913% 
(10.2967)*
* 
0.07800% 
(9.99)** 
0.23126 
(24.27)*
* 
0.1888 0.08323% (11.72)** 
0.10306 
(7.79)** 
0.09015 
(5.35)** 
-0.40380 
(-18.92)*
* 
0.3311 
 
*0.5% significance level 
**0.1% significance level 
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Table 5d: CAPM and Fama-French Model Regression - Return on Composites 
formed by ranking Fama-French Alpha, from Jan 2000 to Dec 2013 
 
Return CAPM Fama-French 
 Alpha Beta Adjusted R2 Alpha 
Beta Adjuste
d R2  Market SMB HML 
P1 0.01135% (0.3402) 
0.01164% 
(0.82) 
0.91864 
(78.86)** 0.7264 
0.00388% 
(0.45) 
0.90382 
(106.14)*
* 
0.77184 
(44.13)*
* 
-0.14941 
(8.61)** 0.8658 
P2 0.02168% (0.9433) 
0.01967% 
(1.66) 
0.71453 
(92.48)** 0.7824 
0.00628% 
(0.86) 
0.72031 
(131.96)*
* 
0.57689 
(51.28)*
* 
0.08711 
(7.41)** 0.9044 
P3 0.02535% (1.2584) 
0.02200% 
(2.68)* 
0.63248 
(103.63)*
* 
0.8242 0.00636% (1.15) 
0.66143 
(154.55)*
* 
0.45284 
(50.10)*
* 
0.22158 
(23.08)*
* 
0.9188 
P4 0.02595% (1.4472) 
0.02242% 
(2.87)* 
0.57768 
(104.86)*
* 
0.8321 0.00642% (1.34) 
0.60844 
(157.83)*
* 
0.37243 
(45.48)*
* 
0.25335 
(33.48)*
* 
0.9266 
P5 0.02561% (1.6931) 
0.02102% 
(3.11)* 
0.48244 
(98.81)** 0.8096 
0.00758% 
(1.48) 
0.51118 
(133.01)*
* 
0.29664 
(38.54)*
* 
0.21482 
(26.81)*
* 
0.8933 
P6 0.02452% (1.5862) 
0.01898% 
(3.08)* 
0.49384 
(103.88)*
* 
0.8246 0.00488% (1.12) 
0.52611 
(155.87)*
* 
0.28683 
(41.72)*
* 
0.26421 
(36.99)*
* 
0.9167 
P7 0.01924% (1.1982) 
0.01546% 
(2.08) 
0.52481 
(97.74)** 0.8146 
-0.00103
% (0.28) 
0.56122 
(156.77)*
* 
0.32684 
(43.76)*
* 
0.30561 
(42.11)*
* 
0.9155 
P8 0.01786% (0.8814) 
0.01351% 
(1.34) 
0.62128 
(101.58)*
* 
0.8285 -0.00512% (0.99) 
0.66354 
(172.97)*
* 
0.40344 
(50.46)*
* 
0.33115 
(43.35)*
* 
0.9302 
P9 0.00226% (0.1531) 
-0.00002
% (0.01) 
0.67152 
(98.15)** 0.8035 
-0.01958
% (3.24)* 
0.71361 
(148.13)*
* 
0.49512 
(48.96)*
* 
0.31125 
(30.44)*
* 
0.9114 
P10 
-0.02672
% 
(0.9011) 
-0.02538
% (1.68) 
0.85168 
(85.15)** 0.7702 
-0.04681
% 
(5.17)** 
0.88284 
(127.44)*
* 
0.70102 
(47.22)*
* 
0.28446 
(19.53)*
* 
0.8815 
MN
P 
0.03464% 
(2.2933) 
0.03571% 
(2.28) 
0.08641 
(7.35)** 0.0267 
0.04735% 
(3.72)** 
0.041961 
(4.62)** 
0.15487 
(6.21)** 
-0.38244 
(17.96)*
* 
0.1821 
 
*0.5% significance level 
**0.1% significance level 
 
5. CONCLUSION 
The existing momentum strategies simply rank stocks by their past returns without 
controlling for market- and firm-specific risks. This paper evaluates the profitability of 
momentum strategies in the US stock market by selecting stocks according to the values 
of the alphas of the CAPM and the Fama–French regressions. The alpha estimates are 
26 
used as they are adjusted for market- and firm-specific risks. It is found that significant 
profits and high Sharpe ratios can be obtained by employing our risk-adjusted momentum 
strategy. The annualized average return of the market-neutral portfolio that buys winners 
and sells losers is as high as 16%. In particular, the market-neutral portfolios constructed 
by ranking the CAPM alpha and the Fama–French alpha have higher Sharpe ratios than 
the portfolios constructed by simply ranking the past returns. The beta of the 
market-neutral portfolio is found to be low. Finally, it is found that the risk-adjusted 
momentum profits are robust to the stock market crashes of 1973-74, 1987 and 2008. Our 
results suggest that risk variables, such as market- and firm-specific risks, cannot explain 
the momentum profits, which is inconsistent with the existing risk-based explanation of 
momentum. For future research along this line, one can extend our study to the period 
beyond 2008 to see the effect of quantitative easing on the profitability of the 
risk-adjusted momentum returns. 
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